Human mesenchymal stem cells respond to native but not oxidized damage associated molecular pattern molecules from necrotic (tumor) material.
Necrosis is a characteristic feature of advanced solid tumors. Released necrotic factors, also referred to as damage associated molecular patterns (DAMPs), are known to critically impact the tumor microenvironment by enhancing angiogenesis or influencing the immune response. We have recently shown that DAMPs can act as chemoattractants and activators of granulocytes. We demonstrate that necrotic material from both normal and tumor cells promotes proliferation and trafficking of human mesenchymal stem cells (MSCs). We characterize the protein high mobility group box 1 (HMGB1) as a crucial member of DAMPs within necrotic material. In addition, we show that DAMPs interfere with expression of indoleamine 2, 3-dioxygenase (IDO) in MSCs. The biological activity of necrotic material toward MSCs is abolished once these DAMPs are oxidized. MSCs found within tumor tissue can act as immunoregulatory cells and are able to promote tumor metastasis, thus playing a crucial role within the tumor microenvironment. Here, we reveal DAMPs to be crucial factors in the setting of MSC biology within the tumor microenvironment. The tumor microenvironment is characterized by reducing and hypoxic conditions that protect DAMPs from oxidation. Based on our results, oxidizing conditions should be considered for therapeutic approaches that target the tumor microenvironment.